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Foreword 
In the framework of IIASA's Water Reeourcee Project, a decision support system is 
being developed to help decision makers to understand and solve conflicting problems re- 
lated to water resources in the shared river basins. The Zambezi basin was chosen as a 
case study due to the importance of the water problems in the countries of southern Afri- 
ca. The Zambezi Action Plan elaborated under the auspices of the United Nations En- 
vironment Program and signed by most of the riparian countries, creates a unique possi- 
bility in Africa for cooperation between the interested governments in solving common 
water resources problems. 
This paper by Semida de Campos Silveira, who was a participant in the IIASA 
Young Scientists' Summer Program, focuses on the eocial, economic, and political prob 
lems of crucial importance for better understanding of environmental issues in the Zam- 
bezi basin. The introduction of sophisticated mathematical tools in the water resources 
decision processes should be always accompanied by deep understanding of human dimen- 
sion of development. This paper addresses the need for improved relationship between 
nature and human activity in the case of the Zambezi river basin. 
B. R . Do08 
Leader 
Environment Program 
MANAGEMENT OF THE ZAMBEZI BASIN: 
SOCIAL, POLITICAL AND ECONOMIC CONSIDERATIONS 
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1. Introduction 
In the scope of the project Decision Support Systems for Managing Large Interna- 
tional Rivers (LIR), a decision support system is being developed to help decision makers 
to understand physical problems related to water resources and to assess consequences of 
various policies of management in water systems. A software has been developed consider- 
ing basic technical management of water resources. It is designed to be general so that it 
can be applied to a great number of situations. 
There are numerous problems involved in the management of a large international 
water system such as the Zambezi basin. The problems range from the physical and bio- 
logical level to the technical and economic point of view, and are strongly influenced and 
aggravated by cultural and political factors. The interaction of all these aspects is partic- 
ularly complicated in Southern Africa due to the singularity of the region's characteristics 
and the lack of data available about the region as a whole. Therefore, the preparation of a 
decision support system for the development of the Zambezi basin calls for a different a p  
proach, so that efforts can lead to effective results and considerable improvement in the 
management of this water system. 
A decision support system such as the one being developed is far from giving all the 
answers to the problems that have to be faced by the Zambezi Basin Countries. However, 
it opens a new possibility for these countries to process information, and quickly generate 
other essential information about the Zambezi basin. A technical perspective of analysis of 
the problems gives stronger basis for the evaluation of solutions and policies. However, 
once technical viability ia known, the application of the various solutions has to be 
analyzed under the diverse conditions of economic and natural resources available, values 
of the society, political restrictions, etc. 
The objective of this report is to discuss the main issues related to the development 
of a decision support system for managing the Zambezi River basin. A hydrobiological 
analysis of the Zambezi basin was thoroughly carried out by G. Pinay in his report (Pi- 
nay, 1988). Here the focus is on the social and political aspects involved in the exploita- 
tion and management of the basin, as well as on the economic constraints that have to be 
faced. It also discusses the possibility of using policy exercises for introducing this decision 
support system in the Zambezi Basin Countries, and as a mechanism for communication 
between the countries involved. 
2. The Zambed Basin 
The Zambezi River Basin is the fourth largest river basin in Africa, covering a sur- 
face that varies between 1 193 500 sq km to 1 570 000 eq km, due to seasonal fluctuations 
of its flows. The basin is shared by eight countries: Angola, Namibia, Zambia, Botswana, 
Zimbabwe, Malawi, Tanzania and Mozambique (maps 1-3). For some of these countries, 

the Zambezi basin represents the main part of their drainage system; for others, its impor- 
tance is related to a specific region of the country. Malawi, for example, has its entire po- 
pulation living within the basin area, while Tanzania accounts for only 4.0 per cent of the 
basin population (see table 1). 
Table 1.Population and area distribution - 1983. 
Source - The World Bank Atlas - 1985 in the UNEP Diagnostic Study - 1986 
The importance of the Zambezi basin is mainly related to rural activities. More than 
70% of the population living in the drainage area of the basin is involved in agriculture. 
Major pollution problems do not exist yet, with the exception of some specific areas, espe- 
cially around main urban centers. 
However, there is a tendency to expand cultivated land in the Zambezi drainage 
basin as a result of the increasing demand for food in the riparian countries. New agricul- 
tural programs are being implemented and imply more use of water for irrigation, as well 
as an increase in the use of artificial fertilizers. Two other factors connected to the expan- 
sion of the cultivated land are also affecting conditions in the basin considerably: defores- 
tation, with direct consequences on the flows of the basin; and eradication of the tsetse fly 
with the use of DDT. Furthermore, an intensification of the use of the Zambezi basin for 
energy generation is also very likely to occur in the next two decades as a result of the in- 
creasing demand for energy in the region. All this aspects will be discussed further in this 
paper. 
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3. How Should the  Issues be  Identified? 
The development of the Zambezi Basin cannot be completely understood if analyzed 
only as a water-management issue. The problems should be studied from a wider perspec- 
tive and in the global context. For sustainable development of the resources that the 
basin has to offer, a consensus has to be attained not only in the various levels of the 
Southern African context but also, to a certain extent, on the international level. 
First, the position of Southern Africa in the world has to be better understood. How 
do the Southern African countries relate to the industrialized countries politically and 
economically? What is their importance in the economic and political system existing in 
the world today, and what is their position or role in the process of change that this sys- 
tem is now undergoing? 
Second, we have to understand the internal organization of Southern Africa. The 
cultural backgrounds have many special features that many times are ignored by analysts. 
Moreover, countries which have only recently become independent, working their way out 
of racial systems and economic control of rich western nations, are undergoing a process of 
hierarchical organization. The local structure of political and economic power is not com- 
pletely determined in Africa yet. This means that the interrelation of the African coun- 
tries among themselves is different from the relations among countries that have already 
solved their questions of territorial sovereignty and that have reached political stability 
many years earlier. Understanding these internal relations is crucial for the development 
of any decision support system for managing international problems in the region. 
Third, some peculiarities of each of the riparian countries have to be clarified, and 
some differences in their internal organization identified. This is important for the 
specification of the problems that have to be faced in the process of joining forces for the 
management of a common basin. 
Only after such analysis has been carried out can the implications involved in the 
development of the Zambezi basin be well determined and policies for a co-operative 
management of the basin be suggested. These policies can finally be implemented, and the 
existing limitations be effectively dealt with. 
Such a study is quite complex and extensive, though of great importance. On the 
other hand, this kind of analysis is quite difficult because of the lack of basic information 
about African countries which hampers a better comprehension of the real situation 
presently found in each of them. For instance, the last census in most of the Southern 
African countries was done during the sixties or the beginning of the seventies, which does 
not permit more than only a very rough estimation of the present features of population, 
growth rate, their distribution and internal migration. Considering the Zambezi basin, 
there is shortage of basic information that is essential for an in-depth analysis of the vari- 
ous aspects of the basin. For that reason, statistical values were mostly avoided in this 
paper. 
Mainly two of the levels of analysis mentioned above will be discussed here: (1) the 
regional political organization of the Zambezi Basin Countries and, (2) some internal 
peculiarities found in each of them, especially those which have more direct implication in 
the development of the Zambezi basin. The first level, that is, the position of the ZBC in 
relation to industrialized nations, will only be briefly tackled here, aince the subject can be 
controversial in some aspects, as well as very extensive. 
Since the actual data and knowledge that are available about Southern Africa in 
general is still insufficient, many of the existing studies are very superficial and partial, 
emphasizing the special interest of certain groups or nations. The cultural and social 
structures of the countries tend to be analyzed from a western perspective, and problems 
tend to be generalized. The lack of fundamental information hinders the generation of 
effective solutions for the African problems. Since these problems are already very serious 
and call for urgent solutions, there may not be time to collect all the necessary basic data 
before corrective measures start to be adopted. Only through active scientific exploration 
can new and different approaches to these problems evolve which will eventually lead to 
their resolution. 
Moreover, it is also essential that all the countries have access to information of 
methods which permit a better management of their problems. Policy exercises may be an 
efficient way for collecting as well as spreading information among policy makers, scien- 
tists and public. This technique may also be used for exchanging ideas and generating 
new options for development. 
4. W h a t  Characterizes t h e  Zambezi Basin Countries (ZBC)? 
The ZBC have many features in common such as: 
* a long-lasting colonial past that ended only recently; 
* 
"primary" activities as the dominating sector of the economy; 
* fast growing population; 
* wide gap between poor and rich segments of the society; 
* little or no participation of the population in political decisions and public matters 
in general; 
* great desire for development. 
These similarities can serve as the basis for a definition of some general regional poli- 
cies in Southern Africa. These same factors form the initial scenario in which policies for 
management of the Zambezi basin have to be considered. 
However, the lack of data available about the Southern African countries usually 
leads scientists to make many generalizations, which gives the mistaken impression that 
the problems of the various countries sharing the Zambezi basin are the same. The conse- 
quence is the adoption of conventional policies rather than the generation of new ideas, 
which would demand greater changes in the approach of these countries' problems, and, 
certainly, a different attitude from those who have interests to share in the region. 
Notwithstanding their common problems and comparable interests, each of the ZBC 
presents many distinctive characteristics such as: 
* different ethnic composition of the population; 
* varied historical and cultural background; 
* diversity in the government's ideology and its degree of stability; 
* variety of natural resources available in the country; 
* diverse degree of economic development. 
Such differences are, many times, cause of conflicts, which can create barriers or un- 
dermine potential regional economic development. Only if the conflicting interests are well 
defined, can the possibilities for combining them into common policies for development be 
distinguished. 
It may even be eo that apparently joint interests turn out to be contrasting goals. 
For example, the perception of what development is and how it should be achieved can 
vary from country to country. The tendency to use the same methods applied in the 
western eoeietiee for developing the ZBC reduces the chances of establishing new dynam- 
ics in the Southern African region, based on the peculiaritiea of their cultural and social 
structure, which could even imply less damage to the natural environment. 
4.1. Historical and political aspects 
The present political situation of the ZBC has to be analyzed in a historical context 
for a better comprehension of its features. One of the reasons why the ZBC are lagging 
behind in the global context of development is due to their recent colonial past. The 
development promoted in the colonies mainly envisioned gains for the parent state, as is 
usual in colonial systems. Coastal towns grew quickly because of their direct contact with 
Europe, disrupting internal links that existed in the continent before the colonial times. 
The internal fragmentation of the society was advantageous for the dominating nations 
since it weakened movements for liberation. 
The ZBC became independent only very recently and are still undergoing a process 
of internal political and economic organization. Once independent, the nations had to 
develop their own internal structure, creating the mechanisms and the organizations 
necessary to administrate the different sectors of national activities. In some cases, the 
apparatuses that originated in colonial times were kept in their initial form, or were 
adapted to the new conditions; in other cases, they were nonexistent and had to be creat- 
ed. For this reason, the institutional structure of the countries is not yet completely 
defined and, therefore, is still unstable in many sectors. 
In some countries, the process of independence created barriers both between the 
colony and parent state, and between neighboring nations. This happened either because 
the transference of power from the parent state to the colony was not achieved through 
peaceful negotiation, as was the case in Angola and Mozambique with Portugal, or be- 
cause liberation groups supported by neighboring countries did not become the ruling par- 
ty when independence was achieved, as in the case of Angola with the Republic of South 
Africa. These factors, along with the difference in the ideology of the various ZBC, are 
the cause of some of the conflicts in the region. 
The boundaries determined during colonial times are basically accepted by the ZBC, 
although they do not consider the distribution of the different ethnic groups. However, 
some border conflicts and claims still exist in the area, as will be shown later in this pa- 
per. 
The fragmented social and economic structure of the ZBC hinders national integra- 
tion, which permits the emergence of opposing groups, often supported by other nations. 
Such a situation creates new disputes among the countries and, consequently, increase ins- 
tability in the region. In asking for help to resolve these disputes, governments attract 
international conflicts of foreign superpowers to their territories, since the presence of one 
superpower motivates the presence of another, which wants to guarantee its interests in 
the region (Legum, 1979). This situation exacerbates the conflicts among the ZBC coun- 
tries because of the greater risks of long-lasting armed confrontations. Such conditions are 
not only unfavorable for Africa but also for global political stability. Moreover, the mili- 
tarization of the ZBC drains scarce resources that are essential for their development. 
To stop such a process of transference of conflicts from the northern hemisphere to 
the African continent is a complex task. Some ZBC, like Tanzania, for example, have 
openly expressed their position against any kind of foreign intervention in domestic and 
regional disputes in the region, but political and economic instability makes the enforce- 
ment of such a position difficult. In any case, reaction against foreign influence in Africa 
has already emerged from internal forcea in the continent, and tends to grow stronger. As 
a reault, the Organization of African Unity was created in the early sixties to unify Afri- 
can countries' efforts to decolonize the continent, and to work against foreign interference 
in African internal &airs. 
On the national level, the governments of the ZBC are presently working on the 
unification of the interests of the different groups of their society, in order to obtain con- 
sensus for their purposea of development and, coneequently, attain more stability. The 
presence of authoritarian regimes in the ZBC can be seen as a stage in the process of pol- 
itical maturation, since the ZBC did not inherit a tradition of public political participa- 
tion. This is a serious constraint since citizen participation in the decision-making 
processes is argued to be an essential prerequisite for a sustainable development. 
4.2. Population 
The rapid growth of the ZBC population is alarming. Most ZBC are large countries 
which still have low population densities when compared to countries in Europe or with 
other Third World countries (see table 1). Botswana, for example, is slightly larger than 
France, and has a population calculated a t  1,100,000 inhabitants compared to 55,400,000 
in France. Malawi, the smallest of the ZBC and the one with highest density, is about the 
size of Czechoslovakia, and has a population which is only half as large. 
However, the annual growth rate of the population of most of the ZBC exceeds 3.0%. 
This means that the already serious social and economic problems existing in the ZBC 
will turn into a catastrophe if serious policies are not adopted both to slow down popula- 
tion growth, and to  activate the various segments of the economy in order to improve liv- 
ing standards. The latter is, however, the most essential. 
The geographical distribution of the population in the ZBC varies substantially, but 
the majority of the population is still living in rural areas. There is considerable spatial 
mobility inside and among the countries, influenced by historical and social factors, both 
of economic and noneconomic dimension. Unfortunately, not enough is known about the 
present patterns, directions and motivations of migration in these countries. Despite the 
large rural population, most investments tend to be applied to cities, emphasizing indus- 
trialization. The diversity of the urban environment, allied to the poor conditions of the 
rural areas, continue to attract people to the cities. This situation aggravates the dispari- 
ty between the urban and the rural realities of Southern Africa. 
Rural-teurban migration is quickly developing, and is the most evident of the popu- 
lation movements in the region. The main migration movements of the African popula- 
tion are, however, of the rural-terural type, which is logical considering the rural base of 
the population (Adepoju, 1981). Some of these movements are due to the degradation of 
natural resources. A better comprehension of the migration streams is important for 
designing policies that either counteract the inadvisable movements or integrate them 
into the development strategies. 
A change in the focus of the development areas, with more investments in the rural 
areas and small communities in order to improve the quality of rural life, will help reverse 
migration flows and create the essential basis for a more consistent development. Some 
countries are already trying to adopt such policies as, for example, Zimbabwe. 
4.3. Economic factors 
The pressures to integrate the ZBC in the international economic system aggravate 
the serious problems that these countries already have to face. The economic structure of 
most of the ZBC has not yet generated all the mechanisms necessary for a complete in- 
tegration into the market oriented modes of economy. Some authors believe that internal 
forces will lead African countries to develop their economy more independently of the 
international economic system, although this transition may imply high costs in the short 
run. 
In fact, in their struggle for decolonization, some ZBC have tried to break economic 
links established during colonial times. Parent states, however, press for the maintenance 
of the previous links in order to guarantee their economic interests. These relations are 















